FLUID   IMPELLENT  PUMPS	85
ft.), and 30 Ib. for higher pressures. The other is to allow about 3 Ib. steam
pressure for every 4 ft. head on small pumps, and 5 Ib. steam pressure for
every 8 ft. head on larger pumps.
Roughly speaking, the steam consumption is proportional to the quantity
of water delivered, and not sensibly dependent upon the head. Ordinary
pulsometers will give about 6500 to 9500 ft.-lb. in water lifted per pound
of steam, and improved pulsometers with automatically cut off expansion
valves up to 14,000 ft.-lb. in water lifted.
The number of pulsations per minute, and consequently the quantity of
water delivered, vary in inverse proportion to the head, and are greater the
greater the steam pressure is in excess of the head. Experiments have shown
a variation of from 15 to 50 pulsations per minute by control of the steam
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Fig. 45.—Pulsometer Steam Pump Chamber Pressure Diagram

pressure, with an average of about 40 pulsations per minute for the double
chamber pump on 30 ft. head, the displacement being between 85 and 90
per cent of the chamber volume; on increasing the head to 70 ft. the volume
discharged would diminish by about 20 per cent.
The thermal efficiency of a pulsometer is exceedingly low on account of
the large quantity of heat given up to and carried away by the water, and also
lost through the walls of the pump chambers. The actual amount of heating
of the water pumped, however, is insignificant on account of the considerable
volume passing; general experience shows the increase of temperature to. be
approximately i° F. for every 6 to 8 ft. lifted.
The form of indicator diagram obtained from an ordinary pulsometer
pump is shown in fig. 45. Such a diagram would be obtained on a drum
driven by clockwork, with the pencil controlled by the pressure near the
bottom of the pump chamber. At A steam enters the working chamber
which is fully charged with water, and the pressure rises until point B is
reached. Expulsion of water then commences until the point c is reached,
at which condensation is beginning. Steam is not cut off, however, until
the point D is reached, when, of course, the pressure is switched over into

